Plant hormones were tested for their effect on the occurrence of rice blast disease caused by Pyricularia oryzae Cav., using a compatible race and cultivar combination. The degree of disease occurrence, as measured by the number of lesions or by the types of lesions, was suppressed by the treatment with auxins (2, 4-D, NAA, IAA), tryptophan or Ethrel (an ethylene releasing agent), whereas stimulated by the treatment with kinetin or abscisic acid (ABA). Gibberellin also tended to stimulate the occurrence of the disease with considerable elongation of the leaves and sheaths.
Introduction
As for the effect of plant hormones on resistance of host plants to fungal disease, many reports have been given7, 8) .
It might be a present general view that the effect of plant hormones on an occurrence of disease depends on the characteristic of a given disease and is unpredictable. For example, 2, 4-D suppressed the brown spot of rice plant caused by Cochliobolus miyabeanus19) but stimulated sheath blight of rice caused by Rhizoctonia solani31) and scab of wheat caused by Gibberella zeae20). 2, 3, 6-Trichlorophenylacetic acid suppressed the Dutch elm disease caused by Ceratocystis ulmi26) and NAA suppressed tomato wilt caused by Fusarium oxysporum f. sp. lycopersici5). The test chemicals except for kinetin and Ethrel were dissolved in a small amount of methanol, diluted with distilled water to adequate conceptrations and Tween-20 was added so as to 0.05%.
Ethrel was diluted with distilled water and kinetin was dissolved in a small amount of 0.1 N NaOH, neutralized with 0.1 N HCl and diluted as stated above. The solutions of the chemicals were sprayed at the time before or after the inoculation using a spray gun. The test plants were placed in a moist chamber, sprayed with the conidial suspension of a compatible race, H-373, and kept in a moist chamber at 24C for 20hr.
The inoculated rice seedling was removed into a greenhouse and kept at 25C until observation. On the basis of these findings, more detailed test was carried out (Table 5) . One hundred ppm of IAA or Ethrel and 5ppm of kinetin or ABA were used. These were sprayed in the parameter of treating time with the combinations of the hormones as shown in Table 5 .
Although IAA and Ethrel reduced the infection percent to 38% and 26% respectively, the suppression of infection was counteracted by the combination with ABA or kinetin when ABA and kinetin were sprayed before inoculation.
Most stimulative effect of kinetin or ABA was observed at 4hr-pretreatment, though promotive effect was appeared even at 24hr-pretreatment.
Effect of kinetin against the two suppressors was obvious. 
Effect of auxin antagonists
The effect of seven antagonists of auxin on the suppressive effect of IAA was examined ( Table 6 ). 
Discussion
Regarding the resistance mechanism of rice plant to the blast disease, it has been extensively studied that the augumentations of enzymic activities including peroxidase, phenylalanine ammonia lyase or tyrosine ammonia lyase after invasion of mycelium, the accumulation of phenolics and formation of browning polymers by the invaded and adjacent host cells could participate in the formation of a physical barrier21,29,30) Matsuyama et al.
emphasized in a series of their works16,17,18) that the aging of leaf tissues of rice plant was interrelated with its resistance against the blast disease by resulting in the increase of mechanical resistance of cell wall. It has been established that ethylene produced by fungal infection induced the augumentation of peroxidase activity in sweet potato tuber slice11,12, 15,27) . It was also reported that the ethylene evolution was evident during acute type infection and decreaed depending on the shifting to chronic type infection, and a catastrophic evolution of ethylene might be a major factor for stunting of the rice plant infected by blast 14). While an ABA-like substance was detected in stunted rice plant caused by infection of blast28). These findings indicate in any sense that plant hormones may be involved in the occurrence of rice blast or the resistance of rice plant to blast disease .
In this investigation, the occurrence of blast was suppressed by the treatment with auxin , Another aspect of this study is concerned with the stimulative effect of kinetin and ABA upon rice blast disease.
The induced resistance evoked by IAA or Ethrel was entirely counteracted by the treatment with kinetin or ABA prior to inoculation, as the result, the plant was turned into conspicuously susceptible.
The profiles of these phenomena were characteristic to individual combination, that is; 1) ABA was more stimulative than kinetin as a sole stimulative agent.
2) The stimulative effect of ABA was decreased by the combination with IAA or Ethrel. This implies that IAA or Ethrel acted antagonistically to ABA.
3) The stimulative effect of kinetin was increased by the combination with IAA or
Ethrel. This implies that IAA or Ethrel stimulated synergistically the disease development with kinetin, though IAA or Ethrel itself was suppressive. 4) The synergistically stimulative effect of Ethrel with kinetin was more conspicuous than IAA. The difference between the stimulative effect of ABA with IAA and Ethrel was not obvious at present.
The apparent difference of those symptom given by ABA or kinetin with or without the combination of IAA or Ethrel were observed.
On the leaves treated with kinetin, the lesions appeared more rapidly than the untreated control and showed conspicuously acute type with less browning. While on the leaves treated with ABA, the symptom appeared as restricted brown flecks and most of their margins of the early white lesions showed also browning. Politis and Goodman23) found that an incompatible Pseudomonas Pisi was enclosed in newly depositted cell wall materials in tobacco leaf. Akai and Horino2), and Horino and Akai9) found that a cytoplasmic network structure newly formed in cells of rice plant enclosed the invading mycelium of Helminthosporium oryzae. Matsuyama and Yamaguchi18) described that the contents of a-cellulose and lignin in rice plant increased with aging and that the content of lignin markedly decreased by additional application of nitrogenous fertilizer16,17).
Asada and Matsumoto4) defined the formation of the lignin composed of guaiacylpropane unit in the parenchyma cell wall of Japanese radish in response to the infection by Peronospora parasitica. 
